Benzodiazepines enhance the muscimol-dependent activation of phospholipase A2 in glioma C6 cells.
Glioma C6 cells were incubated with [14C]arachidonate to label membrane phospholipids. Muscimol, a selective gamma-aminobutyric acid A receptor agonist, but not (-)-baclofen, a selective gamma-aminobutyric acid B receptor agonist, stimulates [14C]arachidonate release from C6 cells as a result of hydrolysis of a small pool of phosphatidylcholine and phosphatidylethanolamine by phospholipase A2. This release is facilitated by diazepam and a number of other benzodiazepines such as flunitrazepam, medazepam and midazolam (but very little by clonazepam), although these benzodiazepines per se are inactive in causing the release. In addition to increasing the release of [14C]arachidonate, diazepam in the presence of muscimol promotes the release of [14C] prostaglandin D2. Bicuculline inhibits the action of muscimol and facilitation by diazepam. "Peripheral" benzodiazepine ligand, RO 5-4864 (4'-chlordiazepam) antagonizes the action of diazepam, whereas "central" ligand, RO 15-1788, is inactive. The release of arachidonate metabolites stimulated by muscimol and diazepam is unaffected by Cl- channel blockers, picrotoxin and pentylenetetrazol. Based on these results we propose that in glioma C6 cells (and presumably in normal glia) peripheral benzodiazepine receptor interacts functionally with gamma-aminobutyric acid A type of receptor, which appears not to be linked to picrotoxin sensitive Cl- channel, and may be linked to phospholipase A2.